Glycerol titration distinguished from free water the local hydration shell involved in ATPase transition from active to inactive, with cooperativity for water n=16. 
Methods

Preparation of heat-activated ATPase
The chloroplast membrane preparation of CF 1 (ATP synthase) containing negligible ATPase activity, was purified with DEAE-Sephadex A-50 and diluted in 20mM ATP in 10% v/v glycerol. A 2 mg/ml of this solution of CF 1 -ATPase could be stored for months at -60 o C. Defrosted and diluted samples of this preparation were used to prepare tritiumlabeled acetyl-CF 1 
Preparation of EDTA-treated adenylyl cyclase
The brain of rats killed by decapitation at 4 o C were sliced and separately collected to obtain cerebral cortex, hypothalamus, and corpus striatum slices in ice-cold 2mM-Tris/HCl buffer/10mM-NaCl/10mM-KCl/5µM-EDTA at final pH=7.4. The tissues were homogenized in a motor-driven glass homogenizer at 400rev/min for 2min. The homogenate was centrifuged at 2400rev/min for 20min and the supernatant fraction was discarded, the pellet was washed by resuspension with a vortex mixer. 
Results
Hydration shell modulation of the responsiveness of an ATPase active site
A water requirement for the transition state from active to inactive was measured as a function of a glycerol saturation curve, on a previously purified heat-activated ATPase [8]. The Hill Plots in fig.2 shows that by solving multiple equilibrium equations was possible to separate the effect of MgATP and ATP 4-on AC activity, when total added that the enzyme appears to be evolutionary adapted to participate in physiological refractive states. Thus, time-superpositioned events may be conflictive with LTMprocessing, e.g., reflecting that vision-recording needs about 1/10 s.
Hence, a cycle of refractive versus active states of AC may lead to cytoplasmic modulation of cAMP level, which could become signal pulses. Fig.3 shows that a full stimulation effect on the enzyme by NE relates to the availability of free ion Mg 2+ , saturating AC. protein from the EDTA-AC-membrane preparation in 40mM-tricina/Tris-buffer, pH= 7.4, 6.67mM-caffeine and constant 1mM ATP (Sigma: purified horse muscle containing 1.5%GTP) and addition of MgCl 2 for a saturation curve in 0.5ml final volume were incubated at 25°C for 1h in the presence of 0.1mM-norepinephrine (NE Vmax=214) and its absence (basal Vmax=76±7 (4)). Plotted data o) the difference between: +0.1mM-norepinephrine and basal curves. In peripheral tissues the deoxygenation events are promoted by a pH decrease, which allows an N atom of the amphoteric imidazole ring with pKa of 6.5 to bind protons, and react as an imino group of decreased affinity for divalent metals. However, at the CSF homeostatic pH=7.4 the increase in 2,3-DPG, attracts both β 2 and β 1 His143, fig.4 A sensor role of the erythrocyte-Hb system responds to an increase in the level of glucose in blood, increasing its uptake by the red cell. The increase in the sugar phosphates intermediates of anaerobic glycolysis reduces the endogenous concentration of free divalent metals. This effect inhibits the Mn 2+ -dependent peroxidase activity and decreases the HMP pathway generation of NADPH [43] and reduces the activity of the glyceraldehyde 3-phosphate dehydrogenase.
At the level of the CSF, the 2,3-DPG mutase of the Rapoport-Luebering glycolytic shunt has an activating optimum pH=7.4 and from 1,3-phosphoglycerate forms 2,3-DPG.
The latter, an Hb ligand with a ∆G= −5.7Kcal/mol may bind first with Hisβ 2 143 initiating a decrease in the chelating interactions of Hb with Mg 2+ . As illustrated in fig.5 there is no need of a pH change to drive deoxygenation of Hb. This is done, by a progression of conformational changes, allowing at both Hb-interphases that the His2 and Lys82 complete the R-group structure holding in a single pocket 2,3-DPG to form the 2,3-DPG-deoxyHb complex. Cooperativity may be reflected in the progression of the 2,3-DPG binding event inducing conformational changes. In this the tendency of H 2 O to form H-bonds with the negative atoms of one of the R-groups, facilitates similar effect on the other R-groups. This effect progressively reduces from hexa-, to tetra-, to bi-dentate, the metal-Hbcomplex allowing a cooperative release of O 2 and Mg 2+ . with octahedral geometry in the first and second layers. interacting with the membrane could be released as a less hydrated ion. Breaking a coordinative Mg 2+ -membrane complex is endergonic and its forming is exergonic. This effect could couple charge exchanges with energy transduction as electrons displace within the electrogenic membrane.
Kosmotropic versus chaotropic tendencies adjust the size of the hydration shells of
If changes in hydration shells are inferred for ion translocation at the Na + -pump [23] and at the ATPase, these two processes may cross-couple for partial loss of the hydric shells of Na + and K + to adapt their sizes [44] to corresponding gate ( fig.6 ).
There could be partially hydrated species of Mg 2+ , because to form a chelate the divalent metal has to loss most of its hydration shells. The sizing of the hydration shell of Na + is widely accepted as required for the ion to penetrate into its channel at the Na + -pump in order to reach the interior side of the membrane. The tendency to complete ion hydration shells became synchronized for nerve impulse. 
Conclusions
Hb is a carrier discharging at CSF, not only O 2 but also Mg 2+ , because both increase affinity for each other during Hb-oxygenation. The modeling of this process illustrates the Hb dynamics and shows that a protein could modify its internal R-groups reactivity, to allow intracoupling between activatory and inhibitory sites.
Deoxygenation of Hb releasing 4O 2 and 2Mg 2+ in CSF, ( fig.4 and fig.5 ), may overcome the NA-AC refractory/latency condition ( fig.2 ) by allowing Mg 2+ -dependent coupling of AC with receptors to respond to neurotransmitter ( fig.3) . A procedure differentiating ligand water from that in the surroundings of proteins is sought elsewhere with very expensive equipment, which indicates the advantage of the one described to obtain the results reported in fig.1 .
At ATPase level, the glycerol methodology allowed to evaluate the number of water molecules, required to influence protein conformational changes. Hence, the finding illustrate that a turnover between states of hydration shells could result in molecular conformational oscillations. These ones are distinct and differentiable from temperature originated changes in rotation, translation and vibrational kinetics. The latter could be though as directionless and not leading to predictable or reproducible oscillations. Hence, it could not be expected that heat-randomness, could support vectorial kinetics for a specific signal-transmissions at the neuronal membrane.
It is proposed that H-bond kinetics allows molecular transitions to signal for information because allows the differentiation of vectorial processes from non-vectorial thermal tendencies to equilibrium [13] .
This conceptualization of a water mediated flow of energy, driving the non-equilibrium thermodynamics of electrogenic membranes, has been applied to schematize a consistent physicochemical modeling of neuronal activity. 2 ) and for activation ( fig.3) . Thus, the lack of free ion Mg 2+ may install a refractory period, which permits a variation of the rate of nerve impulse.
The binding of the newly synthetized proteins to the membrane [25] allows that by, stimulation through ion and/or charge displacements, the inserted proteins respond with changes in their hydric and dipolar states [13] . This produces conformational changes involved in the configuration of the H-bonds of receptors inserted in the neuronal membrane. These ones generate discrete oscillatory states, which as excited states of the electronic-lattices of inserted molecules within the membrane, may dissipate in about 2000ns. Quantum mechanics evaluates by their frequency distinct oscillatory states, to which assigns a wave function. These could be conserved for even longer periods if in resonance within a neuronal network.
